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(1)
$)$
$- \triangle_{3}\phi = \frac{-e}{\epsilon_{0}}\delta(\vec{r})$ (1)
$\phi = \frac{-e}{4\pi\epsilon_{0}r}$ (2)
$)$
$-\triangle_{3}\Phi = -4\pi Gm\delta(\vec{r})$ (3)
$\Phi = \frac{-Gm}{r}$ (4)
$)$
$-\triangle_{2}\psi = \Omega\delta(\vec{r})$ (5)
$\psi = \frac{-\Omega}{2\pi}\ln r$ (6)
$=)$
$- \triangle_{2}\phi = \frac{q}{\epsilon_{0}}\delta(r^{arrow})$ (7)
$\phi = \frac{-q}{2\pi}\ln r$ (8)
(2) Poisson equation( )
$)$ ( $+$ion background)
$- \triangle_{3}\phi = \frac{-en_{0}}{\epsilon_{0}}(e^{\beta e\phi}-1)$. (9)
$)$ Stellar system
$-\triangle_{3}\Phi = -4\pi G\rho_{0}e^{-\beta m\Phi}$ (10)
$)$
$-\triangle_{2}\psi = \omega_{0}e^{-\beta\Omega\psi}$ (11)
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$)$ 2 ( )
$- \triangle_{2}\phi’ = \frac{-en_{0}}{\epsilon_{0}}(e^{\beta e\phi’}-b)$ , (12)
$\phi’ = \phi-b\frac{en_{0}}{4\epsilon_{0}}r^{2}$ , (13)





$- \triangle_{3}\phi_{eq} = -\frac{en_{0}}{\epsilon_{0}}(e^{\beta e\phi_{eq}}-1)$ , (15)
$-e\rho_{ex} = -e\delta(\vec{r}-r_{0}^{arrow})$ ,
$\phi = \phi_{eq}+\delta\phi, \phi_{eq}=0,$





$-\triangle_{3}\Phi_{eq} = -4\pi G\rho_{0}e^{-\beta m\Phi_{\epsilon q}}$ , (18)
$-(\triangle_{3}+k_{J}^{2}(r))\delta\Phi = -4\pi Gm\delta(\vec{r}-\vec{r_{0}})$ , (19)
$k_{J}^{2}(r) = k_{J}^{2}e^{-\beta m\Phi_{eq}(r)}$ , (20)
$k_{J}^{2} = 4\pi\beta G\rho_{0}$ , (21)
$k_{J}(r)=k_{J}$
$\delta\Phi = -\frac{Gm}{r}\cos k_{J}r$ , (22)
$)$
$\psi_{eq}$ 1 $\delta\psi$
$\triangle_{2}\psi_{eq}$ $=$ $\omega_{0}e^{-\beta\Omega\psi_{eq}}$ , (23)
$-(\triangle_{2}+a^{2}(r))\delta\psi = \Omega\delta(\vec{r}-\vec{r_{0}})$ , (24)
$a^{2}(r) = a^{2}e^{-\beta\Omega\psi_{eq}(r)}, a^{2}=-\beta\Omega\omega_{0}$ (25)
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$a(r)=a$
$\delta\psi=\frac{-\Omega}{4}N_{0}(ar) \sim \frac{-\Omega}{4}\sqrt{\frac{2}{\piar}}\cos(ar-\frac{\pi}{4})$ (26)
$)$ 2 ( )
$\phi_{eq}’$ 1 $\vec{r_{0}}$ $\delta\phi’$
$- \triangle_{2}\phi_{eq}’ = \frac{-en_{0}}{\epsilon_{0}}(e^{\beta e\phi_{eq}’}-b)$, (27)
$-( \triangle_{2}-k_{D}^{2}(r))\delta\phi’ = \frac{-e}{\epsilon_{0}}\delta(r^{arrow}-\vec{r_{0}})$ , (28)
$k_{D}^{2}(r) = k_{D}^{2}e^{\beta e\phi_{eq}’(r)}, k_{D}^{2}= \frac{e^{2}n_{0}\beta}{\epsilon_{0}}$, (29)
$k_{J}(r)=k_{J}$







$\rho(\vec{k}, \omega)=(\frac{1}{\epsilon(k,\omega)}-1)\rho_{ex}(\vec{k}, \omega)_{\backslash }$ $\epsilon(\vec{k}, \omega)$
static $\rho_{ex}(\vec{r})$ $=\delta$ ( $\rho_{ex}(\vec{k})=1$











$C( \vec{r}, t)=\frac{1}{n}\langle\delta n(\vec{r}+r^{\vec{\prime}}, t+t’)\delta n(r^{\vec{\prime}}, t’)\rangle$
$S(\vec{k}, \omega)$
$C( \vec{r})=\frac{1}{n}\langle\delta n(\vec{r}+r^{\vec{\prime}}, t)\delta n(\vec{r’}, t)\rangle$
$S(k)$
$\delta$ ( h(
$S( \vec{k})=\frac{1}{n}\langle|n(\vec{k}, t)|^{2}\rangle=h(\vec{k}, t)+1\geq 0$
$S( \vec{k}, \omega) = \frac{-n}{\pi\omega}\frac{k^{2}}{k_{D}^{2}}\Im\frac{1}{\epsilon(\vec{k},\omega)}$ , (33)








Vlasov (J. Binney and
S. Tremaine )
$\epsilon(\vec{k}, 0) = 1-\frac{k_{J}^{2}}{k^{2}}$ , (37)
$S(\vec{k}) = \underline{k^{2}}$ (38)
$k^{2}-k_{J}^{2}$
’










$($P.H. Chavanis (2008)Physica $A8917)_{\backslash }$
$\frac{\partial}{\partial t}\omega+\nabla(\vec{u}\omega) = -\nabla\cdot\vec{\Gamma}$ , (40)
$\vec{u}= -\hat{z}\cross\nabla\psi$ , (41)
$\vec{\Gamma}= -D\cdot\nabla\omega+\vec{V}\omega$ (42)





$\bullet$ “swindle” $D_{eq}=$ const., $\omega_{eq}=$ const.
$\vec{u}_{eq}=0$ (Jeans swindle )
$\bullet$ $\omega_{ex}=\Omega\delta(\vec{r})$ . $\omega=\omega$eq $+\delta\omega$
$\underline{\partial}_{\delta\omega-D_{eq}(\triangle+a^{2})\delta\omega} = D_{eq}a^{2}\omega_{ex}$ , (43)
$\partial t$
$\frac{\partial}{\partial t}\delta n(\vec{k}, t)+D_{eq}(k^{2}-a^{2})\delta n(\vec{k}, t) = D_{eq}a^{2}$ (44)
$\delta n=\frac{\delta\omega}{\Omega}$
$\delta n(\vec{k}, t)=h(\vec{k}, t) = \delta n_{eq}(1-e^{-D_{eq}(k^{2}-a^{2})t})$, (45)




$)$ $\nearrow\backslash )$ )
Jeans
swindle Poisson
$)$ $\nearrow\backslash )$ $=)$ $h(\vec{r},\vec{r_{0}})$ (3)
Poisson
$)$ Stellar system
$-(\triangle_{3}+k_{J}^{2}(r))\delta\Phi = -4\pi Gm\delta(\vec{r}-r_{0}^{arrow})$ , (47)
$h( \vec{r},\vec{r_{0}}) = -\frac{k_{J}^{2}(r)}{4\pi Gm}\delta\Phi(\vec{r},\vec{r_{0}})$ . (48)
$)$
$-(\triangle_{2}+a^{2}(r))\delta\psi = \Omega\delta(\vec{r}-r_{0}^{arrow})$ , (49)
$h( \vec{r},\vec{r_{0}}) = \frac{a^{2}(r)}{\Omega}\delta\psi(\vec{r},\vec{r_{0}})$ . (50)
$)$
$-( \triangle_{2}-k_{D}^{2}(r))\delta\phi’ = -\frac{e}{\epsilon_{0}}\delta(\vec{r}-\vec{r_{0}})$ , (51)
$h( \vec{r},\vec{r_{0}}) = \frac{\epsilon_{0}k_{D}^{2}(r)}{e}\delta\phi’(\vec{r},\vec{r_{0}})$ . (52)
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